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The Punched Card and the Electron in Inventory Control 
By W I L L I A M W . G E R E C K E 
In-Charge Accountant, San Francisco 
Presented before the Industrial Materials Handling and 
Packaging Conference, Stanford University — March 1957 
The term "tight money" has received considerable attention in the last 
twelve months and gives promise of staying with us. It has been used to 
explain the decline in home building, the reduction of plant expansion, and 
the suffering of small business. In its simplest sense, it reflects the competi-
tion for capital, either borrowed or invested. Why not employ the same 
thought in evaluating the allocation of capital within a business? 
Business is frequently composed of several units, locations, or divisions 
which are competing for the use of capital resources. Each unit has certain 
working-capital requirements which are reflected in its annual budget. To 
justify its budget each unit should be able to demonstrate ability to con-
tribute to the profit of the business at a rate competitive with alternative 
uses of the capital. For example, if the sale of merchandise produces a 
return of only 4 per cent on capital invested in the activity, and if the same 
amount of capital invested in a good preferred stock yields 5 per cent, why 
accept the risks inherent in merchandising? Without the spur of competition 
for available resources, control becomes more academic than real. Budgetary 
control can exercise over-all control in the management of capital, but it 
must be carried out with special-purpose tools to be most effective. One of 
these tools should be inventory control. 
T H E R E Q U I R E M E N T S O F C O N T R O L 
There are several basic requirements which inventory control must 
satisfy if it is to function as a part of the system of capital management. 
First, it must provide financial and physical accountability; that is, how 
much should be there, not just what is there. If the system is to maintain 
control, the tail cannot wag the dog, for management must be satisfied that 
its record-keeping process is reliable. It is in this area that the authority of 
the documents supporting inventory movement must be established. A l l 
receipts should be covered by receiving records, and all shipments by 
invoices. Production records should generally account for internal move-
ment, but in some instances additional documentation may be desirable to 
record transfers, and requisitions should account for self-consumption. 
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Second, the procedure must provide data on the status of inventory 
and inventory movement frequently and in a timely manner, for it is axio-
matic that turnover is the basis of profitable capital utilization. Without this 
information at timely intervals, a business can die of indigestion caused by 
obsolescence long before it starves to death for lack of products to sell. 
Thus, it is desirable that the control system include perpetual inventory 
records so that the status of inventory and its movement can be readily 
ascertained at all times. Inventory movement is generally measured by 
turnover, which is merely a ratio of total movement in a period of time to 
the average investment in inventory during that period. This ratio is a 
valuable tool in measuring profit on investment, as can be simply illustrated 
by the case of the widget and the watch. The widget costs $8 and sells for 
$10, yielding a gross profit of $2. If the basic inventory of one widget can 
be moved ten times, the gross profit wil l be $20 and the return on invest-
ment will be 250 per cent. On the other hand, the watch costs $12 and sells 
for $16, yielding a gross profit of $4. If six watches are sold the gross profit 
will be $24, or $4 more than on the widget, but on a basic inventory of one 
watch the return on investment is only 200 per cent. In this illustration, 
turnover was the key to return on investment — not gross profit, and, 
though highly simplified, the example demonstrates the necessity of meas-
uring the efficiency of the management of capital in this, manner rather than 
solely by return on sales. 
Third, the procedure must recognize the costs of storage and handling 
in satisfying the first two requirements, for these costs in relation to turn-
over must be considered in terms of the economical handling of quantities 
or sizes. It accomplishes little to create high turnover and high gross profit 
if the warehousing or handling cost per unit cannot also be reduced or 
minimized to leave a higher net profit. Yet it is easy to lose sight of this 
fact when only the dollar value of inventory is considered in the evaluation 
of turnover. Hence, our ideal inventory control system must balance the 
costs of inventory ownership and the costs of handling, in order to maxi-
mize the net return on the investment in inventory. 
Control systems have been commonplace in manufacturing operations 
for years, but they are relative newcomers to the field of financial manage-
ment. It is surprising how closely the requirements compare. First there 
must be a continuous flow of current operating data, so that operations can 
be checked with plans. Second, the mechanism or medium for collecting 
this data must be integrated into a reporting system to permit fast interpre-
tation and action, for only through an orderly process of review can bottle-
necks or shortages be anticipated. Finally, the data must be summarized as 
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a record of what has happened and as a guide for future planning. Industry 
has long relied on a wide variety of meters, gauges, overflow valves, thermo-
stats, and other continuous recording instruments to facilitate control of 
operations, while too frequently management has relied on intuition to 
control inventory. The investment in inventory cannot be treated hap-
hazardly. It is deserving of controls as critical as those employed in creating 
the inventory. 
DECIS IONS A N D D A T A - P R O C E S S I N G E Q U I P M E N T 
When it comes to supporting management intuition with facts, the 
punched card and the electron offer a tremendous potential to the business-
man. Each of these tools can provide a wide variety of management and 
accounting functions in their basic programs, when the economics of the 
situation justify their consideration. They permit rapid processing of data 
under controlled programs, which may perform a number of functions 
simultaneously. For example, using tabulating equipment the billing func-
tion can simultaneously reduce the inventory, prepare the invoice and 
related shipping documents, including total weight and warehouse location, 
and prepare a punched card with sales statistical information by product, 
customer, and salesman. To perform the same functions manually would 
require several clerks and a large number of invoice copies, if the volume 
exceeded roughly one hundred invoices a day. 
On the surface, the processing problems of the manual system may not 
appear large enough to bring them under close scrutiny, until the considera-
tion of decision-making is studied. Neither the punched card nor the elec-
tron is a panacea in itself in this problem area, but they do offer the facility 
of handling routine decisions with a high degree of reliability. This facility, 
in addition to the speed of processing, is the most important aspect of 
tabulating and electronic data-processing equipment. This point should be 
stressed: Historically, tabulating equipment has been thought of as a sorting 
and listing device used for the routine analysis of historical facts, yet it has 
the capacity to make certain limited comparisons which are, in effect, 
decisions. It can compare current data with standards to determine the 
amount of deviation, and can select either the positive or negative devia-
tion, or both, for listing for visual review. The complexity of the decision 
process can be increased beyond this point, but the amount of card-
handling also increases so that the procedure can become burdensome. On 
the other hand, the electronic computer, which is the newcomer in the data-
processing field, brings both greater speed and increased mental capacity. 
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Where tabulating equipment makes a comparison in approximately one-half 
second, the electronic computer will flash through the same steps in speeds 
varying from a few thousandths to a few millionths of a second, depending 
on the size of the computer. The mental capacity of the computer is its 
greatest asset, for within its memory device may be stored from ten thou-
sand to several million digits of information, all of which may be virtually 
instantaneously accessible. This vast memory system permits the storage of 
complex programs for processing data against a large file of current infor-
mation, such as the model of a warehouse inventory. Hence, as the com-
puter's memory increases in size, so may the complexity of the decisions 
which it can make. The principal limitation on its ability in this area will 
be the inability of the human planner to define the criteria which influence 
or determine the decision. 
T H E D A T A P R O C E S S O R I N T H E I N V E N T O R Y 
C O N T R O L S Y S T E M 
With this brief glimpse of the mental capacities of punched-card and 
electronic data-processing equipment, let us examine their places in the 
inventory control system. The choice between the two would have to be 
based on volumes, complexity, and economics, so as a basic ground rule 
for the present discussion I will state only that the computer is more 
sophisticated in its internal processing of data and is faster than tabulating 
equipment. In all other respects what wil l be said can be equally true of 
each type of equipment. 
In evaluating the requirements of an inventory control system, the 
continual review of the current condition of inventory was set forth as a 
basic necessity. Data-processing equipment lends itself naturally to this 
problem, for a warehouse model can be constructed and maintained with 
relative ease, thus satisfying the requirement of financial and physical 
accountability. The model can contain, in addition to the quantity on hand 
for each item, such information as the location, unit of storage, economical 
handling unit, unit weight, and recent history of the movement of the item. 
A s invoices for sales orders are processed, it is possible to perform several 
steps. First, it is possible to test the availability of inventory to fill the order, 
or, if stock is not available, to indicate a back order and to signal an out-of-
stock condition, or, if a minimum condition is reached, to signal that the 
reorder point has been reached. Second, if inventory is available, it is pos-
sible to indicate the location, the extended weight, and the cubic measure-
ment, to reduce the quantity available, and to prepare shipping instructions. 
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Third, after completing all sales invoices for the day, it is possible to sort 
orders by items and by warehouse location for the purpose of facilitating 
picking for shipment and thereby minimizing costs of handling. This phase 
of the work is one of the most fascinating to speculate with, for as the age 
of the automated warehouse moves closer, it is easy to visualize where these 
same punched cards or magnetic tapes may actuate the warehouse order-
assembly system and materially reduce the costs of storage and handling. 
T H E M O D E L I N V E N T O R Y 
Based on the requirements of the business, the status and movement 
can be reviewed daily, weekly, or monthly, but at all times the system is 
working against predetermined maximums. These maximums need not and 
should not remain inflexible, but should be changed in accordance with 
shifts in seasonal patterns or consumer preferences. The reporting from 
the system need not be in complete detail, but may be designed to be selec-
tive to provide management by exception. This can be accomplished by 
determining in advance which information it is desirable to have, such as 
all out-of-stock conditions, all items below the minimum quantity, or all 
items whose turnover is less than the standard expected of each item. By 
utilizing the basic inventory compatible with available capital resources as a 
standard for measurement, it is possible to keep the inventory under con-
tinuous scrutiny without jeopardizing either warehouse efficiency or sales 
commitments. 
The model-inventory concept can become a valuable tool in ware-
house management, for it encourages the most efficient utilization of space, 
people, and equipment. Attainment of this goal requires the cooperation of 
the purchasing and the selling functions of the business, for their operating 
decisions and policies can aid or defeat the warehousing program. Success 
requires that consideration be given to (1) buying and selling where possible 
in economical handling units, (2) providing advance information on incom-
ing shipments so that storage problems can be anticipated, and (3) plan-
ning delivery schedules which minimize peak loads. The acceptance of these 
ideas is fundamental to the maintenance of a model inventory and the 
rewards of good management. 
One method of warehouse management which draws on the ideas 
stated above is the slot system, whereby inventory is directed to a specific 
location when received. This location is then associated with the item for 
purposes of preparing order-picking instructions until the stock is depleted 
or moved, at which time the area is assigned to another item. This random 
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approach to assigning storage areas is well suited to data-processing equip-
ment, which has the ability to sort data into a logical sequence very 
rapidly. Thus the slot system takes advantage of turnover to minimize 
warehouse space requirements and of the sorting ability of the processing 
equipment to facilitate order assembly. The flexibility of machine processing 
permits it to be equally effective under other systems of warehousing, such 
as the ton-mile concept or fixed storage areas so that the services of the 
equipment can be used to advantage in a program of positive inventory 
control. 
To those of you who presently have data-processing equipment operat-
ing within your organizations, I would encourage you to explore the eco-
nomics of bringing inventory control into the system. Since other applica-
tions have already justified its existence, this work can probably be added 
at nominal cost. If you do not have a machine accounting installation, you 
may find upon investigation that with the inventory control application as a 
starting point, other applications will naturally dovetail into an economically 
sound data-processing operation. Once the investigation of the inventory 
application commences, it wil l be natural to consider the billing operation, 
and from there to proceed into payrolls and payables. This path is not with-
out its pitfalls, but the rewards for success are impressive. 
C A S E STUDIES O F D A T A - P R O C E S S I N G A P P L I C A T I O N S 
I would like to describe to you two inventory control systems which 
utilize machine methods. One has been proposed for a manufacturer and 
distributor in the retail field, and wil l use punched cards and conventional 
tabulating equipment. The other system has been designed for a merchan-
diser, and wil l use two medium-sized electronic computers. 
PUNCHED CARD APPLICATION 
In the first instance, the company had been through a series of years 
of unsatisfactory earnings and was faced with shrinking working capital. 
Sales had remained steady and, in fact, were growing in some areas. In 
several of these locations branch managers had requested additional ware-
house space to accommodate the inventory which they felt was necessary 
to support their increasing volume of sales. Management was very desirous 
of satisfying these needs, but the precarious working-capital condition just 
did not warrant additional fixed charges. In addition to stocks in branch 
warehouses, the company maintained a large inventory at its principal 
warehousing location and at its factory, and was able to draw upon stocks 
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of manufacturers of other of its products upon short notice. The inventory 
turnover at the branches and the main warehouse ranged from approxi-
mately six to eight times a year. 
In seeking a better understanding of their business, management began 
to reexamine what was basically necessary to the conduct of the business. 
They first looked at working capital, and here their attention was called to 
inventory, which represented 50 per cent of the current assets. If the annual 
turnover could be improved by only two turns, the investment in inventory 
might be reduced by about $2 million, not including the related interest 
charges. How to accomplish this without arbitrary cutbacks became the 
next problem. 
The core of the problem rested on the fact that the company had no 
inventory control. Each unit had been given almost complete autonomy in 
building its inventory, without any planning for the return on investment. 
Management had set no criteria on the amount of inventory which each 
branch should have to meet its sales budget, and had given no thought to 
how to reduce warehouse stocks and still maintain sales. 
The search began with a review of the sales order, billing-delivery 
cycle to determine the time requirements of customers. They found that 
in almost all instances there was at least a one-day processing cycle from 
the time the order was received until it was shipped, and in some instances 
it might be as much as three days without injuring the customer relation-
ship. With this knowledge they were then in a position to work on the 
inventory pipeline, for if they were to improve turnover and eliminate the 
need for additional warehouse space, it would be necessary to replenish 
branch inventories rapidly. 
By installing one of several card-punching mechanisms in conjunction 
with the billing operations at the branches, it would be possible to produce 
punched cards representing tomorrow's planned deliveries. The cards would 
be shipped air express to the principal warehousing location at the close of 
business each day, and would be available for processing the following 
morning. The product cards would be summarized by products and by 
branches in the centralized tabulating installation, and would be merged 
with the master deck of product cards which contains the economic replace-
ment quantity and the cubic measurement of this quantity. The merged 
decks would then be run through a tabulating machine which would com-
pare sales with the economic replacement quantity and prepare a shipping 
list of products to be replaced. The tabulating machine would also be wired 
to compare the accumulated cubic measurement with the capacity of a van 
or rail car, so as to preclude less-than-carload shipments. The file of products 
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not replaced because of less-than-economic-lot quantities or of less-than-
carload quantities, would be merged with the following day's sales, and the 
process repeated, starting with the last product shipped. This procedure 
would require approximately forty-five minutes per thousand products. A t 
times of special drives or promotions it would be possible to increase the 
shipments in advance of these drives and reduce the replacement at the 
close of promotion periods. 
This approach will provide management with a positive control over 
the value and the quantity of inventory at all branch locations, and gives 
promise of increasing the annual turnover to at least twelve to sixteen 
turns. A t the same time, it wil l satisfy the needs of branch managers in 
meeting sales commitments. With a shipping list geared to economic ship-
ping lots, the warehouse will be in a position to prepare the day's shipments 
to the branches without delay and the pipeline to the branch will be refilled 
with today's sales. Branch inventories need not be any larger than the 
average sales for the elapsed time of the replacement cycle. The significant 
point of this approach is that the program wil l minimize handling problems 
at the shipping end by providing preplanning for carload shipments and 
hence relieve the warehouse of juggling shipments to obtain freight econ-
omies. A t the same time, inventories at the receiving end should be reduced 
by about one-half to permit more efficient handling and better utilization 
of warehouse space and employees. 
ELECTRIC COMPUTER APPLICATION 
The second example I want to describe to you concerns a national 
merchandiser who supplies a large number of branch stores through ten 
regional warehouses. The company used a large tabulating installation and 
employed over two hundred persons for controlling merchandise at the 
regional warehouses and branch stores. The immensity of their problem is 
pointed up by the fact that the inventories consisted of close to six hundred 
thousand individual items, accounted for at branch and regional locations. 
While only fifteen hundred items might be present at any one location, it 
was necessary to maintain records of inventory balances of each item at 
every location. The company was acutely conscious of the time delay in 
processing data, both for replenishing the stocks of the branch stores and 
in keeping the buyers at the company's headquarters advised of the status 
of inventories at the regional warehouses. In addition, the stock-status 
reports of the warehouses failed to reflect sufficient information for the 
buyers to anticipate the needs of the warehouses. The result of these prob-
lems was a tendency to overstock inventory, thereby complicating the rôle 
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of financial management and the physical handling of merchandise. 
In this instance a program was designed to utilize two medium-sized 
electronic computers. The branches were to continue filing weekly reports 
of merchandise movement, except that they would be sent to the head office. 
The movement by items would be converted into a paper tape and read 
into a computer to reorder in logical shipping units, and to adjust the record 
of balance on hand by branches and by warehouses. The two last-mentioned 
records would also be read into the computer from magnetic tape — the 
warehouse data into the memory device and the branch data into the 
comparator--as each item in the inventory is processed. The output of the 
computer would consist of (1) a stock-status report for each branch, which 
would include fifteen months' past experience, turnover computations, and 
the balance on hand; (2) an order on the warehouse for goods to be 
shipped to the branch; and (3) a record of out-of-stock conditions when 
the warehouse is unable to fill the branch requirements. When all the 
branches controlled by one warehouse have been run, the process is repeated 
for each successive group until all the warehouses have been up-dated for 
branch movement. The total processing time for each group of roughly 
forty branches controlled by one warehouse would be about three hours. 
This basic program would then be repeated for the warehouses by 
comparing the balances on hand with a model of each warehouse inventory 
as a basis for issuing purchase orders for replenishment of the company's 
inventory. The principal advantages gained from this system would be the 
speed of handling the mass of data — total processing time would be about 
thirty-five hours — and the fast reporting of inventory position in time for 
positive action and control. 
Each of the instances I have discussed has dealt with the operation 
of multiple units, but the same principles are equally applicable to the 
single-unit warehousing operation. The economics of the single unit may 
not justify the use of an electronic computer, but a punched-card system 
may be well within reach if there are other job applications within your 
company. 
Data-processing equipment can be the catalyst in a successful inventory 
control system, for it has the capacity to (1) maintain physical and financial 
accountability on a timely basis, (2) present visual records of inventory 
status and movement, and (3) consider the economics of handling and 
storage by measuring logical handling and shipping units. It is deserving of 
your thoughtful consideration as a powerful tool to be used in the solution 
of your problems. Its only limitation will be your imagination. 
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